Experimental Investigation of
Radioimmunodetection of Gastrointestinal
Carcinomas with In-111 Labeled Monoclonal
Anti-colorectal Carcinoma Antibody (19-9, 17-1A)
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In-111 EFEIKBE T / 7 v —F itk (19-9, 17-1A)
F (ab), 7574 s 2Hw728E - KEEIC
BT 2 IS IR IR0 FERIBT ST

BIRKHEFE LR ERE (1 | AHKR—#3%)
)ll Pt & =
(RBFN634E 2 A 22 H Z4F)

MAKBEET /70— VTR TH 5199, 17-1ADF (@b), 757 A >+ % In111 TERL,
BRX—FTYRLZLBAA=—Y 27T, REHLAWSRTW 2 EERKIETH 2 Ga-67 citrate &
e i, FMCL VBN E MEER X DHE L ESE £ O in vitro assay 2L TR
FMT2Irickd, Bl KBBICBY 2 RERERBEOFREME2FMEL .. REERFENCINS
OFFICHT A MEORBROED SN L £ FEE (NHS), 3L 07t bKREBE (colo 201) ZHEEL 7
R— RV ATODA A=Y 7Tk, In-111 199 F (ab),% 5 Uiz In-111 17-1A F (ab). L biz, #
56 —72R % R L IS HE SRS oz, BB - F e X2 @BEHL TR Lh R RETRERD
HERBERES A T, NHS BB L U colo 201 KEBEBMEX — <Y XORAE T, Inlll 199 F
(ab”),, %5 N2 In-111 17-1A F (ab) .0 BB EEE B & CEER MR HRETEELLE, Ga-67 D& L
WML, RIFSEERLL. &7, BEESIA—EBREOL0H 2 WEIFE—EBATH->TH, R
LTWAHIFREBEBRTHE. 0L 2EBEOTNEOLREIC LT 20, IEE/ 7u—FL
HEOBREREOERUESEEENTHWS. &850, BAET ST/ 72 n—F ARkt 2 RENT
THBRLTVWBEEEFTVERVIBAOEMER T, BARSCIVEEERRO LANA ORI &
WIBRENH B, 199,17 1ADE / 7 u—F AHERERCEET2EN0 TEL, ThoH
HOE/ 7u—F AHEEE—-OEBEX - F2v 21 | 1OEETCEEREL T, BARSOBRY
PRELL. TORER, BEERERCEERNBEESMICBWT, BREEDBE LKL T, #85
BEIDD oL o7z, WIC, FME 2 EEIRERCERL /8BS L CEEES L Dl h B
43 L ik L % in vitro Tassay 32 FEZHREL T, £/ 70— FVHid L EER - 0B 2 BR
BICHE Lz, 1992w ik, BRE1261H 6 Fl, KIBRE 9 fld 8 4, E 218146 (67%) »BiE%:
RL, 1T1A W WTiE, BREL26F 4 61, KBS I HIH 54, 21814 98 (43%) B BEEERL
FoooF7, 19903, EWE, KBS0 5, TEBAS 26 (13%) &, 17-1A1, AULKER
B 3 (20%) WEERTEL, ceDE/ 70—+ bk FEEBREOTNEICLZLE2 S
nrz. 199, 17-1A OEEMERV2EES, BEGIR, BRI 741, KBE 9 #+ 76, 214+
L4BI(67%) TH Y, BIMFERH LKL T, RAEBICL 2RUEROR LRIFRERED oo/ B -
KBHET, 199, 17-1A 2 HMTHOWEBE, 199 22 1T IADLO R b Thr—F M
molbdik, 2155166 (76%) THY, BEEE LD, —~BETFOERERREE2To11ES

2, BEEEEL RS L EZ SN BEEY 199 CBEEFEL b0, £ CAL9-9 &
11U/ml 282 TwifEFITH D, Mg CALIEREREL T3 b DH719-9 % v 2 s Bt &
@ﬂ%maét%i%nr MEXY, Inl111 199 F (ab), In-111 17-1A F (ab") .43, FHEG L &

RXHEET2H00, B, KBBOZOEANCERELTT EEZON, BEEEEC DL

bethwﬁthﬁ&%%%mb,E KIBROBE BERHEBECERATH R e dRdhie.
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B EELMEZN BT 2 200 g RN
MEOBRBERFEL DL TbhTELL™, RE
CES E CEREES LBENICEHIL D 2EAIZH
FEh Ty, BEFLEIFERASL TV IRE
ZREEZHE L, Ga-67 citrate (Ga-67) TH 2°
%, Ga-67 ZKEWC LER L, BE 2 BRNCE2EH
TELEATE Y. BEEBCRTIHMEE2T 4
YV h—7CERLUIIERGERGE A LT EE i ER
&, BB OBMERE %17 RS RERHET 3, 2
DFEE» S BHEELBENCRE T2 HEELT
BOTHERENTE. 5<1E, Ghose bz L2
BE, MRELEECHT2RY 2uo—Fviiks
BWi-3RE2 1TE H, 0% Goldenberg 512 % 3
CEA® AFP,HCGIizd 2K 7 u—F LiEEA
WIREREDD P FIicRELLTRY 7 u—F
MEIC L 2RERE SN TER. LvL, KUY 72
O—F VPRI & B BT RS R & 2R ERE
iz, 50%RBETITHY, H—TrWIiKERANLS
eSO EEIINT A BRENMEL , R EE E£ME
BBV EWSREAMD . —F, Kohler®
W OMESHINA T F—vEig, FikzoW
LEnoHET 2MaMIEERAw s Ly, BH—%2
EB/ 7u—FAPSERKBEBOND XS ICk o7z,
L b RECAVLOSNITFENLT L O FRE I
LOTHRLSTY, B2 70—F e ERTRET
B0, EEMEEED X > CREOCHUNRE LB
E&TH, TOEERERRICNT 2 HE0REICHE
LTw3. k7, BEcLBEEOTWIREEE
RLB2FEELDOIELS, B/ 70—F AHHK
R AEREEOAF TRV ICE R SEF s
TWw3.

Koprowski 5z X WFE a2/ 20—+
Bk 19-9, 17-1A 1, & RBEEREREL LT
fER N~ Y ABRKRDE /7 u—FALHEKTHD,
199 1% 1gG,, 17-1A X 1gG2alc B % . 19-9 1L T
i, ZORET 2HECA 19-9FEEDOMFERICHE
EL, XKBRoM, BE, EEE, BRLETRVE
WRERTED LS, BICBOMBENBZEIC
GRERISHSWLTHWS. —F, 17-1A@EL T’

DFBRT 2 HFEBRBEOMBHRICHEAL 2 0»
ZEds, BMOMBENBHCHBTERN DD,
KBBREB L~y Ak EEMTHRET 2 C
iz, BoREsIMElani L wI|E? KA

SNTWE. LIzd->T, IThspE/ 70—+
PrikiZ & bz, BB OME R R S R U
ﬁr%ﬁwmﬁ%fbé‘am%ﬁénrna
/70— F VHEE BRI E O RS ER
mﬁwﬁﬁifwﬁ%fi,FWﬁﬁﬁiw 100%
Bl L XFEXFTHLD, BBORKREEIZ0—T70%
BEORETHY, LTLLTOMETE 2HER
BeohTwiw, ZOEHAL LT, ERZEOME,
BAFTHATEOMT S DHEENE VL IH
B, S ESHBONFEOSREOME H TS
ha. BetfERHEcHvon 3 ERBEERE L L
T, EBEOMEE»S, kLD 131 2AnS
NTELTY, LILIZERATHI —FE2RIF2
CHEANTRETHD, L BERET 220
BREND, EHERHT I ER y ROz A
F—364KeV By, BEFAA—Y
T HEDRY TRV EDORERH S . 2Dk
O, ERNTIVRELBENBE >N, BEFA
A=V TICBTAIAALF Dy BEHRHEL, 8
BERELZOWEBIZ L2EEPEEZNT &7,
In-1114F, BHREHMHE T, BMEFA A -V JIH
T3 113KeVDZANF—DyfRB LU 274KeV D
IANF—DyREBREL, MEERNFEEES,
2.81H Bt BB 2T ECEY L MEAE
LTw3., In3€BA 4+ Thaize, 3—FtL
EoTEATHATBCEBRFEI L Z LTS
Bl rhns, EBF v — MHITH 3 Diethylene
triaminepentaacetic acid (DTPA) &%/ L THE
wiEEEn2® ZODTPA (M7 5 In LHKDHE
Hix, - FERCHERTERNTIVRETHS.
i, BT THLUEEBE ERECERL, &
WRE5T 2L, MF»SDOBEENBRTHS. L
Do THEESABLOER L D & RETERI A &
BB —RECE, BAE2ETL®. Zhid, B
HERBWOBT L3 E00 T, MEZRER
HoE»>FERATEIHEEOHRLEL>TWwE. C
D1 1gG HAEDFEIZ, MhroDHEEERER
®DLHIC, REENCEEEE TS L0/ 50
FEOF (ab’), %, Fab¥p, 77 7 A MELT
LbOERAWBEANEE L &N T35,
51T, b b ORFEEBE, BB 2R
TRFA—BEBTH-o T, SEERLTESELE
DT EMHS RN TV A2 (antigenic heterogenei-

Abbreviations : BSA, bovine serum albumin; DTPA, diethylenetriaminepentaacetic
acid ; MEM, minimal essential medium ; PBS, phosphate buffer saline.
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b e, HLOENTERNEL LN I NE D
R2HET B0, EMFCRRLZE BB, KB
BB E D BN ESEE2B V7 assay 2175 T
REtLiz. £/, EEBOTEO SN T 2
o, EEOE 7o—FAHEERRS L CRE
RS L CREBREEALEE LD LT 2HE (4
7 7 AR5 OFRES, EERBEATLEY.
T, BrxO® 7 0—FLFiko BB SR
BELHEEL T, BERSHERCRERES LU
EEEEROBECERAYE2ET 2»E»E2 b, LR
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1. /7 70—F Lk

HRL:E 7 o—F gk, KEEMEE2H
BEe L TEBlE e 70— F LHE 199 RV
17.1ADF (ab).7 5 7 #x >+ (Centocor ##) T
2. Flhe/720—FARET IR FORE
HEREOEEERNTALOD I Y b o~ HiE
LLT, FEREE~ Y X IgG F (ab). (Cappel #t
#1) & w7z . bicyclic DTPA anhydride % F \»
7z Hnatowich 5@ FEPIC LD, Hik 75 74> b
145FH7-0 DTPA 1-2 3 FDEIETDTPA i
BEh-REOHE IS Ay (BEAY 7 4
Yy r AE) &, In-111Ek1 Y7 AESIKR (H
EADT7 4Py 7 ARE) LZRTISRIEE €D
£ In-11I-DTPA #7297 A v P 3R & 1
7z

2. BEEFL

1) NHS 4%

XA—F37 AR TICBEH#KR s TVwE (&R
REDAFEFTBHEE CHL) b b HERO BiEtk
D—D2TH%. NHSOEEHEBE, 3—4mmEIZH
YL, 206 — THEOYHF %X —F<v R (Balb/c
nu/nu, M, 4 — 6:8E) OKXBAMETICRHEHEL,

#6BE, BRI -2emicHEL EEERBICAL
7z,

2) colo 201 K5

b N RBEBEROB YA T, in vitro THERSY
‘A T3 colo 201 KEFMEMALL 10° {8 % 0.5 ml
@ RPMI sz s ¥, X —Fv 7 AKBRSMAK
TwBMEL, 2 - 5:8%, Bl -2emEBELIE
HREBICHL.

3. in vtro assay {Z 7B & UIERHEBS
HEBARS LT, X—Fev2ARBHEEsATY
2 NHSHEMEBEEE L TRV, EBOBREEL
TORE Tk, BRAZLA KBEEEIALSF
B s NI (O TR b HFEHR) £ Eagle ©
A (MEM) shicBL ,-80°CL T CREL 2 %
D%, assay BHEELTHEWE. a¥btu—nkL
T, AL ZhenBE» > FHBEBONLER
B (9B, EHABHER (46, 8L UFER
THELLBELVEHRTE AL EFRBEERZ (1
B, ERKEER (16) %, AEC—80CCLUTT
REFEL, assay R L TRWL .

n.'# &

1. In-111EEEHE 7 5 7 2 >+ OBESHEEAME
& In 111 BETUE 7 7 7 2 ¥ b OBEHE M E
Z, 0.06M s By — ViBHEIR (DHB.6) 2B & L
oo —R7 27— FMEERKEE, *I3ER
B X FATNI—NE S5 BEERT Y20 LK
BOEE (v/v) BAEETHAVWREE /o= b2
7AW DRET L.

2 . SEERERORE

NHS BEQ BEEBRE EF Ty T THIIL,
EBAv Y2 R2BL THRBERERL. /0,
colo 201 AABFEMIKDIZ, invitrodE & D EEME
B L TAWR. Zh s ofilE% Dulbecco D5
) CERBEYE (pH74) TIE¥E, ASAFFFX
KEBHL, FIAY—DWRA TR b ICEBRS R
%, W04M7 e yEEL, MREFHER2FRL
fo. IS OERIZOWVT, 19-9BL T, 1WH
BIZEAR < 199 « F v b (I FYTFEHR) D1
wHitk (IgG o0 19-94i4k) 2Hwv, UTORIE%®
Ny FATA> e« ABC+ *v b (Vectortt ) % /A
Wie ABCEIZ & DEERIIARERHL, 10-9i03F3
ZHEOAHB L UCRROBEERAN. 17-1A K
LT, 1R#ikic Lo DTPA &L
17-1A F (ab), (BEAY 74 Vv 7 AHE) 2/
W, 2PV F VS - CEBRF IV AF
(ab", ¥ ¥ #i & (Jackson Immuno Research
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Laboratories #&4) * A 7=k CRENKRE
FHL, R RET 2772,

3. AL A=V v T B X UERRRETEE ST

1) In-ll1ESe / 70—+ filE7 574V bO
A A=Y > 7B & CERANRETEES A

NHS €& % 7213 colo 201 RASEEHB LI X —F
v 22, In-11119-9 F (ab’). % /zid In-111 17-1A
F (ab’),160 4 Ci/80p g/200u 1 2 E&HIR L D5 L
BETMGME E TRENCE YR — L) A —5 %
EZELILAT YA AT (FTosidi, 24108 > F
AAZ) KT, 80,000—100,0000 7Y v hH
FCHEEBROY v F 7T AR EBL . BET2MRME
TO/EBIETH, T—T VBT T AREE L
B, ¥, F, B, SroFBEEerHbL, 22
BIEDE, VLI T FL—Yarhry
THSEELEIEL, BRl1ghh 0B E5RCHT
HEME (%dose/g) #HEFT 20X D,
In-111 D EENBETEESI AR £ 2.

2) Ga-67 & DLbEg

Ga-67 (HEAT7 4 Yy 7 A4 150z Ci/200
u 1%, [EFRIC NHS B & 7263 colo 201 K+
BLIR —bvsz%%m;O&ﬁb,&gnﬁ
Mg TOY 577 0BEBmEL . BRk~7 2
EREEIL, Ga-67 OAEKPIBETRE S & R Bk
®, In- 11148855199, 17-1AHAT 5 7 4 > b+ L bl
L7.

) BERECBIAZEREENEL

NHS% % 7212 colo 201 KIBEZREL 72 X
~v AW, In111 199 F (ab), 40u g &, In-111
17-1A F (ab).40pu g #BE (EHE1 1 0EE)
LTEons:, @AK7S5S 7 A b 8ELT80ug

(1604 Ci/200pu 1) %, BEMRE DIRG L, BE72R
M TREMICY Y F 7oA 5REB L. BE5T72
BEB CORBKRTER, =— T VBTV R %
fEElIL, In 111 O A KN RETEE SR 2 R, BHE 7
SR FOBBIGESOHE LB L. S5,
NHSEEs#HEL-X—F< v AT, Inlll 199
F (ab),20u g &£ In-111 17-1A F (ab).20u g BE
LTHBsNBHE7S 7 Ay bE 0ug (80
uCi/20041) #58x , In11119-9F (ab), 40u g
(804 Ci/200x 1) % & U1 In-111 17-1A F (ab),
40 g (80 Ci/200 1 1) D BIRE 5K D & 5 7215
BTOEFHBEREA A 2RO T, BEEDE VI
I AREREB LUV BEHRERICE T 5 EEERE
DEAE & e THIKL 2.

) HRETFAIRE

it

Boh ki S N TEIE CEERERE ) TR
L1z, FEEOHREIZ L, 985 Duncand) % &
HEER T2, p<O0SAEEE L.

4 . BEESPRTFE MAEME S E 2 B v 72 in vitro
assay

1) BB SR EOBRE &SR - OBEEF

R — N A IS TV S NHS S EE8% % i
HL, " S TcHyILALE, 10BF 0 0.32M
sucrose/4mM Tris HCIERWE (pH7.5) £z, XK
WwLAHS Potter D7 7 0 v iR E Y F A —
1000rpm THEY F 4 AL, REZA—PE22E
DH—XTAHEL, 1000xg, 10 &L, BT

LA G & 512 BiE % 100,000 Xg, 3045
MR LU T, M, 24V Y —4, VRV —L%E
vt CH b PYTHE+H I 70y —40
H) 287 EEICLESEOBRE CHKY 7
AP EDREEREOBFEEFANL -, NHSEE
D S i L7 S E T H BB B AR E ML,
o— 1) —#E2 LD 0.08—5mg/ml O%F H e e
Lictg, HN—7 A0 FIz50ul F¥F28TFL, 4°C
TR E . ZD®7 2 b CLAMEEL
4°CTREL:. ZOBSEAEE AN =7
SR, 1%y vMmE7LT > BQAA) Y >R
B AR K (PBS) THFRL /2 In-111 FEH itk
TSI Ay %IOng/l()O/zlf’)@t:’:f:. 72 BRI
X WCBBOR T2 CTIRRMA > F 2= L,
ZD1%, 1 %BSANMPBS 3ml T L /2. kg,
AN—T T ARRICBATHBRERIZE D AR,
T INI AT F—ayh Ty TSR
BIE L, ¥#RINL 7288 (NS i MR
W=2Z A EEF L ESE A L R0 #E

& (FEEE, B/T) 2HEL, 2 13 =75 ACEES
t—f:u%,’n‘@?cf)o%&” BT 5 7 X > b OREAER
OB AR

2) REHME S 2 L/ assay

—80°CUT TR s o BB = s L, LA
DITEENGE - TSI 2 i U 7z . 48 8 o Jas
B OBUROSE LT T2 Loz,

A PSR SEO—EdEBETLLEB NS L. D
ros, %EHLPLMW;}” , 0= —EEBLT 1)
DOMFFHRICI D RL B GENE S E
EHR A, T&zﬂaﬁmﬁa&ﬁmg/ml L, Lio
HEWE - Tassay 2 1To 7. {PE7 7740+ D
EEELEE L%, 199 17T 1A DHEEER»S 2>
b e L HEOREEEEFREMS S L L TELY
T EITED, 199, 17 1A DR BRI LEELE LR

(total count)
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HESA A=Yy 7icBnT, BE T 2HES
Ny 275y FTHDLIERBR» SHBERELT
WET A0, BNE T 2 mE B o
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DLEE S g s 72\, Fassay THRET L BF

Fig.1. Immunohistochemical staining
with 19-9 (A) and 17-1A (B).
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EARBTOD, 19923 1T1AZ AL RKES A A —
Sy Ik B ME RERIEETOMEEEHET S
fz#iZ, Colcher 5®0#E 2 Kz &, UTOHE
7199 17-1A D #FHh ZFHiZD &, radiolocalization
index ZFTHE L 7z.
radiolocalization index =

{&ER (KEE) x4

carcinoma cells



EHE (KE) ##TomaE/{EEE (KB
BT OMEEDFIHE)

%72, In-111 199 F (ab), & In-111 17-1A F

(ab) 2 EBHE] | 1DEETRALZHESICDV
THBEFL7Z. 199 L 17-1A %25 ng D00,

19-9, 17-1A BB B L » 10ng 274 3
&L, Bk assay 21T, BESE & DS
L, 2> bo— ko ERsRENEA O
BV, BEHIBULBEN S HEEE
[E]4%1Z radiolocalization index ZEE L /-.

Fig. 2. Immunohistochemical staining of colo 201 human colon carcinaoma cells
with 19-9 (A) and 17-1A (B).
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3) (iiE CA19-9 {E & O Lhg

M CAL9-9 4 F o i & i R o CAL19-9 HiR
D OEIE % 2 5 128 BTN S - Dassay T
0 19-9 o radiolocalization index & , JEAHL#E % HRIX
Lz BEOFMETiOMmE CA19-9 £ b L 7=

54 &
1. In-111ESBMBET 574 v b O SaH
Eb & ULERSRE

L O—AT 25— hJEE

ERREE L L EE
o b7 77 4128 D HEE A In 111 ST R
757 A P OBEHEEEE X, 199 F (ab). T

6 hr 24 hr

3 98.0+0.6% (Fif £SD, n=10), 17-1A F

(ab), T 98.1+0.7% (n=12), 2> b u—1gG
F (ab),Ti392.7+1.8% (n=7) OKE£HTL.
MIZE D ABEERIZITRCRES LD A TH
5 EnMERR s, R, HoftEEER, 199 F

(ab’), 17-1A F (ab’). Tk, 1.0—-2.0mCi/mg, 3
ho—n1gG F (ab”). Tk, 1.8—49mCi/mg &
BiEEET.

1. ®EHHBFNRE

NHSHifE, colo 200 il T?19-98 L F17-1A 12
BT AMEOFHFHE AR 1, 2RL 7. NHS, colo
200 Fhofilacy, 199X TI7-1A KT 21E

48 hr 72hr

Fig. 3. Posterior images of athymic mouse xenografted NHS human gastric carcinoma
obtained at 6, 24, 48, 72 hr after injection with 80 g of In-111 19-9 F (ab’).
Tumor is clearly visualized (big arrow). Liver (arrowhead) and kidneys (small arrows) are

also visualized.

6hr 24 hr

48 hr 72 hr

Fig. 4. Posterior images of athymic mouse xenografted NHS human gastric carcinoma
obtained at 6, 24, 48, 72 hr after injection with 80 x g of In-111 17-1A F (ab’)..
Tumor is clearly visualized (big arrow). Liver (arrowhead) and kidneys (small arrows) are

also visualized.
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0. FHAA—2r0E & UEERRSEDT
1. In I e/ 70—+ 0 Hk75 7 X0 b
oA A=Y 7B X UEKRBETEES T
NHSE&EH 5 idcolo 201 K@ AL 72 X —
F=v iz, In-111 199 F (ab’),, & %3 In-111
17-1A F (ab), %80 g/160x Ci 5 L, 6, 24,
48, EMEBICBE A vy ATICLIDEES N
A A—YERE3-6WRL. NHSERETIE, &5
MO RS SR EGRENZD S i,
iz, B UATER, BuguEEr@Zooh

6hr 24 hr

1

colo 201 KBS T, NHS BB ICH AT 0 g
DEMEEL 2 D0, 524050 % LI CRAM 2
fEsEEsERo stz £, NHSEBOBE LR
BRIZ, P, BNoOFVWERESREo SNk,

Fliz, HEVEMBETCONHSEEREY Y 212
BUAdInlll®/ 70— AHE75 7 A bD#
kS, RERE, B & UGa-67DEKFBETEEN
ERLUT. BEA~DOEREIZ, B l1ghoh) 0Bl
HRIZNT 284 (%dose/g) TERUIH, 4 A—
TSI DWTIREIL 72 In-11119-9F (ab) .80 gf%
B#£1310.8+3.7%, In-111 17-1A F (ab’), 804 g%

48 hr 72hr

Fig.5. Posterior images of athymic mouse xenografted colo 201 human colon carcinoma
obtained at 6, 24, 48, 72 hr after injection with 80z g of In-111 19-9 F (ab).
Tumor is clearly visualized after 24 hr postinjection (big arrow). Liver (arrowhead) and

kidneys (small arrows) are also visualized.

6 hr 24 hr

48 hr 72hr

Fig.6. Posterior images of athymic mouse xenografted colo 201 human colon carcinoma
obtained at 6, 24, 48, 72 hr after injection with 80 g of In-111 17-1A F (ab’).
Tumor is clearly visualized after 24 hr postinjection (big arrow). Liver (arrowhead) and

kidneys (small arrows) are also visualized.
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colo

201 Tl JEHADOERE R, In-111 19-9 F(ab).id

7.0+1.6%,

In-111 17-1A F (ab),T36.1+1.8%

OFERERL, EEIERERELLE 2 £045.0

Table 1. Biodistribution of In-111 19-9 F (ab’),, In-111 17-1A F (ab’),, mixture of them and Ga-67 in
athymic mice bearing NHS human gastric cancer at 72 hr after injection
Percent injected dose per gram of tissue
In-111 199  In-111 17-1A  In-111 199  In-111 17-1A In-111 199 In-111 19-9 Ga-87
Tissue F(ab),40pg® F(ab), 40ug F(ab’)280uxg F(ab); 80ug F(ab); 20¢g F(ab); 40ug
+In-111 17-1A  +In-111 17-1A
F(ab); 20ug F(ab):40ug
(n=5) (n=5) (n=6) (n=6) (n=5) (n=6) (n=6)
Blood 0.23+0.15 0.24+0.06 0.184 0.03 0.2040.04 0.2640.04 0.27% 0.07 0.38+0.08
Heart 1.8640.24 1.254+0.12 145+ 0.35 1.36+£0.30 1.50+0.35 1.494 047 0.8310.17
Lung 1.80+0.18 1.48+0.10 1.94+ 0.62 2.074+0091 1.56+0.11 1.79+ 0.72 2.42+0.78
Liver 6.21+0.64 5.79+1.01 5474 1.10 7.2640.89 6.0140.83 6.77+ 1.55 6.57+1.45
Spleen 4.36£0.41 431+1.01 3.80+ 0.51 4.81+0.96 3.83+0.53 425+ 1.12 3.4140.73
Kidney 35.75+3.98 41,78+2.88 2736+ 2.96 41.08+5.90 37.50+3.44 40.18+ 7.52 5.70+1.09
Colon 1.65+£0.37 1.67+0.31 151+ 0.38 1.5440.29 1.47+0.12 1.59+ 0.39 2.5940.62
Muscle 1.18+0.17 1.40£0.28 1.58+ 0.61 1.134+0.24 0.7410.21 0.87+ 0.31 0.394+0.79
Pancreas 5.00+1.23 3.73+0.77 414+ 1.98 445+1.13 4.14+1.00 531+ 1.73 2.23£0.64
Tumor 13.74£2.01"  11.20+1.23% 1077+ 3.71% 11.53+1.70% 12.62+291 17.384 376"  3.14%0.71
T/B° 58.73+8.04'  47.72+7.62' 586441569 57.8848.53' 4870991 66.03% 816  855+2.37
/M 12.06£3.24° 8.29+1.78° 796+ 4.69° 10.89+3.42° 18.01+4.45 23.08+10.20 8.40+2.86

a, injected dose of F (ab’); fragment; b, values are expressed as mean®SD; ¢, cpm per gram of tumor/cpm per
gram of blood; d. cpm per gram of tumor/cpm per gram of muscle; e, p<0.05 vs. 404 g+40 # g mixture group, f,
p<0.05 vs. Ga-67 group by one way ANOVA followed multiple comparison procedure (Duncan).

Table 2. Biodistribution of In-111 19-9 F(ab’), In-111 17-1A F(ab'),, mixture of them
and Ga-67 in athymic mice bearing colo 201 human colon cancer at 72 hr
after injection

Percent injected dose per gram of tissue
In-111 19-9 In-111 17-1A In-111 199 Ga-67
Tissue F(ab), 80pxg* F(ab’), 80ug F(ab), 40 g
+In-111 17-1A
F(ab): 40ug
(n=5) (n=5) (n=6) (n=5)

Blood 0.16+0.03° 0.14+0.03 021+ 0.07 0.34+0.04

Heart 1.62£0.38 1.3340.38 1424 0.21 0.6940.08

Lung 1.62:£0.43 1.70+£0.41 1.79+ 0.43 1.77£0.28

Liver 9.57+1.66 7.284+1.97 8.79+ 147 6.69+0.92

Spleen 7.57+£1.45 5.88+1.38 827+ 225 3.8440.42

Kidney 30.46+3.94 43.29+7.21 39.07+ 4.42 4.6540.90

Colon 2.16+£0.59 1.5940.45 2.50+ 0.21 2.97+0.50

Muscle 2.4840.92 2.16+0.94 2.05+ 1.11 0.4240.07

Pancreas 4.26+0.86 4.80+1.20 590+ 1.22 2.09£0.51

Tumor 7.01+1.57 6.14+1.75 6.40+ 1.32 4.64+0.94

T/B¢ 45.05+7.90° 42.76+4.56° 34.40£12.60° 13.81+2.28

T/M¢ 3.69+2.7T7 3.22+0.95° 4,36+ 2.75° 11.18+2.20

a, injected dose of F (ab’), fragment; b, valves are expressed as mean+SD; ¢, cpm
per gram of tumor/cpm per gram of blood; d, cpm per gram of tumor/cpm per gram
of muscle; e, p<0.05 vs. Ga-67 group by one way ANOVA foollowed multiple
comparison procedure (Duncan).
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In-111 19-9 F (ab’) 2 In-111 17-1A F(ab’) 2 Ga-67

Fig.7. Comparison of the images of athymic mice xenografted NHS human gastric carcinoma g
with 804 g of In-111 19-9 F (ab’), 80x g of In-111 17-1A F (ab’), and Ga-67 citrate. Images {
were obtained at 72 hr after injection. Tumor localization (big arrows) of In-111 19-9 F (ab’).
and 17-1A F (ab’), are superior to that of Ga-67 citrate. Activities of liver (arrowheads) are
recognized in all of these images. Activities of kidneys (small arrows) are recognized in the
images of In-111 199 F (ab’), and 17-1A F (ab’). Metastatic foci in the neck and face
(asterisks) are visualized in the Ga-67 image.

In-111 19-9 F (ab’) 2 In-111 17-1A F (ab’) 2 Ga-67

Fig.8. Comparison of the images of athymic mice xenografted colo 201 human colon
carcinoma with 804 g of In-111 19-9 F (ab’), 80x g of In-111 17-1A F (ab’), and Ga-67 citrate.
Images were obtained at 72 hr after injection. Tumor localization (big arrows) of In-111 19-9 F
(ab), and 17-1A F (ab’), are slightly inferior to that of Ga-67 citrate. Activities of liver
(arrowheads) are recognized in all of these images. Activities of kidneys (small arrows) are

recognized in the images of In-111 19-9 F (ab’), and 17-1A F (ab’)..
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7 -8, &E2EMETO In- 111 Filkx / 7
u—F AT 57 A2 b GabT DA A — Y RIR
Li:. NHS B Tid, In-111 199 F (ab’), In-111
17-1A F (ab). & 142, Ga-67 & bl U C BT 7 i85
WERE AT L. colo 201 KIgETE, In-111 %/
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Fig. 9. Posterior images of athymic mouse xenografted NHS human gastric carcinoma
obtained at 6, 24, 48, 72 hr after injection with mixture of 40 g of In-111 19-9 F (ab’). and 40
u g of In-111 17-1A F (ab’).. Accumuration in tumor (big arrows), liver (arrowheads) and
kidneys (small arrows) are not significantly different from that with single administration.

6hr 24 hr

48 hr 72hr

Fig. 10. Posterior images of athymic mouse xenografted colo 201 human colon carcinoma
obtained at 6, 24, 48, 72 hr after injection with mixture of 40x g of In-111 19-9 F (ab’). and 40
u g of In-111 17-1A F (ab’), Accumuration in tumor (big arrows), liver (arrowheads) and
kidneys (small arrows) are not significantly different from that with single administration.
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7z (%21). colo 201 KIBETIX, BE~OEHRE
12, In-111 19-9 F (ab), ¥ Ga-67 Lt DHICHEEE %
sHwtept, In-111 17-1A F (ab”). & Ga67 & Dz
BEEZRED s, 0. B NIIRREELLE,
Inlll @ E /20— F A HE7I7 7 A P iE
Ga-67 kN LEBECEEE R LY, BENHA
B, BAEBCEEERLE (&R2).

3. BAKRE c Bk E ¥ O H#

9 —10iz, In-111 199 F (ab’)., In-111 17-1A
F (ab).0 1 : 1 BEHRS BHE777 AV M E
80ug) DEEENA A—YEEL7:. NHS HiE,
colo 201 KIBE L b, MBIk 7 57 AV FEDEL
LEMBRSITB T ABE LBl , BEERESL L
UHigER o ERECEL T, Bitt A —Y EDE
R ohkhrol.

%17, NHSE®Ic81)3 In-111 199 F (ab’).
r In-111 17-1A F (ab). @ 40u g D BIMIE 5,
80u g DESHRSEE, 20ug FODRARERE, 40
ugFEODEESRSHEILE LGS, BE 0K
T, Opug FOOBAKRSHL, 111 199 F

(ab"), 80 g, In-111 17-1A F (ab’), 80x g, In-111
17-1A F (ab), 40 gD B EHBBEFH r OMc 02 H
FEPFEDL . BESMBEHREELE, Iho 63
ORI EEZETD s o Tz, JBE T AKE
LT, 0pugTODREREHL, HEMREE
YO BEEERTDI:. colo 201 KB WT
i, 80u gDBIRBERL, TheRbBiE7 I 72>
FEOZELWESRERLOMT, BEERE, &
B M HRETRELL, EEN ARSI EEER
Avohirots (F2).

V. RfEREEe MEBBR2E £ A Vv 12 in vitro

assay

1. EET2ESEORE L BEEFE L OBMR

R1liz A5 —2 5 A E S & 72 NHS B i
AEOEHRE L, BHRINECH T 2&H0E7 57
AV EOESE (B/T) toMfERLE: (FAR
n=5). av bo—rHEOKERL, 5%BUTT
Hotdt, 199, 17-1IA DEEEIR, EES B
EOEED 0—1.25mg/ml £ TOMETIZIZIZER
BN, 2 O®E Thassay DEBMENTER SN
7z. £/ (n=5) BV TEHHE & hizintraassay TO
TEMRENZ 5 —15% Th o7z,

2 . BEBBESE % Az in vitro assay

H12e&BEHEBTO, 199, 1TIABLVINS
DOEEYTO radiolocalization index ZRL 7. #%
B4 X -y 7 THEGRERTICE, —RIC Y

i

275N EfRE L OBMEHEEEAY 2 AL H 2 2
ENPBETHB Z Lm s, radiolocalization index
M2 EDbDEGHLRELR. 199120 T,
B B R0t 6 6, REBRE 9 Fl4 8 Hlo, Ft21
B4 (67%) Th-7z. 1T-1A DV TE, B
PlizEREL26Ih 451, KEBE OG5 FlD, &214
9l (43%) TH-7-. LeL, 19913, EEKE
EBTRBEAEsc AR OD, EEFHR
1061 2 Bl BRI ATED SNtz 171A THR
B, ERKBERCBRENZED shah ol
ERBHEBLOG S 3 FcBEABRED sz, K3
12 199, 17-1A BB T O, BHES, BEGIERL
2. 199 21T IAD b o —HBEERT Y
DX, 21611661 (76%) TH-7z. 19-9 & 17-1AD
BEWIZOWTI, BRL1200F 76, KEBRE 9 Bld
7@, 211461 (67%) BBEHEETLL. &
7o, EEEHEEI0B0 15, E¥RBEZS FlH1
BB R st (K12).

3. [MiyE CA19-9 & & DLER

it o MnyE CAL9-MEASEE L THBERTO, 1
# CA19-9 {8 &, MBS E T D 19-9 O radiolo-
calization index & DM # H13w R L. M
CA19-9 {23 11 U/ml A T @ fEHl T id radiolocal-
ization index 282 LIED b D ZEH S 1§, radio-
localization index #$ 2 BAETH o7 b DIE, £HlH
m#E CA19-9 {E4 11 U/ml 2#8 2 2EFITH - /2.

) =

HEMEZEEZSHEL L T-BIICAVLNRT
W2 DI Gab7 TH B, Gab7 IZLKEMEREICY
ERET 2700, BURES YT 2 2HBREEILE

B/T (%)

= x

125 2.5 5
concentration of membrane fraction
(mg protein/ml)

Fig.11. Change of binding rates according to
concentration of membrane fraction extracted
from NHS human gastric carcinoma tissues.
0——0,19-9; &—®,17-1A; A—a, control
1gG; B/T, bound cpm/total cpm.
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i, EEZHEERYOET, GabTE-oTw3.
2517, SEOKRNTIE, BEEBEO RISV T
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F A Ga-67 X 0 b BIF R EEEMEETLUL.
1, MHEDETY, SHOBREHEBESE 2R
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Fig.12. Radiolocalization indexes in the gastrointestinal carcinomas and

normal tissues.

A, 19-9; B, 17-1A ; C, mixture of 19-9 and 17-1A.
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DREHEE & B OEEEHO BT O Hix, FEfH
feolohTkE{ mn, Thickh, EE»ENE
HEISh3. 2hig, BELEEHEELEL T,
—FEOHRHERR TSRS WY IgGE /70—
FAFEOBE, 757 A MeL v 1gG Hik %
Db (HFEIH) 2ROLBERES A -V
7Tk, HorkEEHESEoN B, Pkl
LU 5 —THRESTZY e8P, IDOK
3 HBWEETIREEO O ICBEEN DL RD
EHEDORIFRA A=Y 2Bt sv >yt
HEINET2 LEBHE2ETS. 22T, REFEN
EMEELZWEFCRSEWM DRV, LV FED
MEWF (@b, 737 x>~ (H4FELLF) LK
X, SSRSFEDNELFab 7372 (4F
£57) 2RERERHEECAY, IF» 5 DHE
FEEXEIHRABRERTVLE™, Thic &k
D, 4 A=Y 7ICHEL BB LIk EE o B
gk rER T sz TOMMEERELES . — K,
M & Oiskid, Fab 757 2> bSEH#EL ,
757 AV MELZW IgG HiEBRDBL L ENT
VBBO R, Mz, %dose/g TREINIEE ~DEM
Rz, 797 AMEREDETTBY. &7z, ¥
HEA~DERz>WT, F~O&ERERZ, 7774
v MELBw GHETRLEL, Fab777 2>
FOBRLEVOELRESATE D, FBE~DOER
Ki, Fab73 7 AV b TCRVEL, 777 A}

it

LV IgGHE TR LBV EHREINL TS . 4
BOF @b), 7327 A bEAOWEBRFTENDS
WEBKED S nERIE, Ihs0WE L L
72, ORI, 737 A MLk AR E K~
HWTHDH, Indk D REENEPRBEOEEL
RTa8813, 7574 VOBEREFRARTHS.
&5, BEMEREREBECABS ATV ST/
za—FLHEIE, v ABREOTKRTHD, 20
Pk Fo D Foifarht, AMEBERGICEBL TREEY
ELCOHREESHBRET 2, 7 AR
Bz L 0Hie v xiEsTE s, RENZHET 2
Bz, 777 49F%Fy—avyrREDT VL
FRIER3ERITRBRESSHS . Z0E»S b,
IgGHitE» 5 Fc s # B DR &, F (ab).Fab7
STAVIRLTHRETAEZIENEEZ LWL LLED
BEEFRE LT, BE, RERERERCBVT, B
BhEEREEEEL o, F@b). 77374y

Table3. Results of in vitro tissue assay using
19-9 or 17-1A alone
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Fig. 13. Correlation between serum CA19-9 levels and radiolocalization index
in the gastrointestinal carcinoma cases.
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BEOEOLRZEDBRERRT L&z o607
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Twah, SEIEHEBHESLIFF 3 Flic 17-1A
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o—FAHEERREE (BTN BETBEI EICE
D, EEREBSALT2OTRE LY &V S R
BREERTWDY. S50, BIMERT, BEREC
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Abstract

F(ab’), fragments of monoclonal anti-colorectal carcinoma antibodies 19-9 and 17-1A were
labeled with In-111 and used for the investigation of radicimmunodetection of gastrointestinal
carcinomas. NHS human gastric carcinoma and colo 201 human colon carcinoma, both of which
express the antigens recognized by 19-9 and 17-1A, were used as tumor models. Both In-111 19-
9 F(ab’), and In-111 17-1A F(ab’), were capable of locating the site of xenograft, NHS or colo
201, in the athymic mice throughout the study. Biodistribution data obtained by dissection at 72
hours after intravenous administration of these In-111 fragments indicated greater tumor uptake
and higher tumor to blood radioactivity ratio than with Ga-67 citrate. To improve the detection
of tumor antigenic sites, the mixture of In-111 19-9 F(ab’), and 17-1A F(ab’), was tested in the
same tumor models, since the antigenic expression of tumor was known to be highly hetero-



350 i et

geneous. However, the result was not significantly different from that with single administration
in tumor uptake and in tumor to blood radioactivity ratio. In order to evaluate the affinity of the
radiolabeled monoclonal antibody to tumor tissues, in vitro assay was developed, using membrane
fractions extracted from surgically or autoptically removed human gastrointestinal carcinomas and
normal gastrointestinal tissues. In the cases tested with 19-9, positive results were obtained in 67%
(14/21 cases) of carcinoma tissues. With 17-1A, positive results were also obtained in 43% (9/
21 cases) of carcinoma tissues. Thirteen percent (2/15 cases) of normal gastrointestinal tissues
showed the reactivity with 19-9, and 20% (3/15 cases) with 17-1A, which suggested the cross-
reactivity of these monoclonal antibodies with normal tissues. Although 67% (14/21 cases) of
carcinoma tissues had positive results with a mixture of 19-9 and 17-1A, this positive rate was not
significantly higher than that with 19-9 alone. On the other hand, when the result of each
antibody, 19-9 or 17-1A, was combined together, the positive rate improved up to 76% (16/21
cases) of carcinoma tissues. All the specimens tested to be positive in the assay were taken from
patients with a serum CA19-9 level higher than 11 U/ml. Therefore, in the case of 19-9, high
serum antigen level can be an indication of radioimmunodetection using 19-9 antibody. In
conclusion, In-111 labeled 19-9 F(ab’), and 17-1A F(ab’), have a potential advantage over Ga-67
citrate in detecting gastrorointestinal carcinomas.




